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Abstract 


In this paper the notion of a pseudo Samarandache BH-algebra, a pseudo Samarandache ideal, a pseudo Smarandache closed ideal and a 
pseudo Samarandache completely closed ideal of a pseudo Samarandache BH-algebra are defined. There notion are stadied. The 


relationships among these types of ideals are discussed. 
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1. Introduction 


In 1966 by Y Imai and K.Iseki introduceed the notion of BCK- 
algebra[8], In 1998, Y. B. Jun, E. H. Rogh and H. S. Kim 
introduceed the notion of a BH- algebra, and the notion of ideal of 
a BH- algebra[6]. In 2005, Y. B. Jun introduceed the notion Q- 
Smarandache of BCH- algebra and Q-Smarandache ideal of 
BCH- algebr[5]. In 2012, H. H. Abbass and H. A. Dahham 
introduced the notion of completely closed ideal of a BH- 
algebr[2]. In 2013 H. H. Ab bass and S.J. Mohammed introduced 
the notion of Q-Smarandache closed ideal and Q-Smarandache 
completely closed ideal of a Smarandache BH-algebra[4]. In 
2015, Y. B. Jun.and S.S. Ahn introduceed the notion of a pseudo 
BH- algebra and a pseudo ideal of a pseudo BH —algebr[7]. , In 
2017, H. H. Abbass and A. H.Nouri introduceed the notion of a 
pseudo completely closed ideal of a pseudo BH-algebra[1] 

In this paper, we define the concepts of a pseudo Smarandache 
completely closed ideal and a pseudo Smarandache closed ideal of 
a pseudo Smarandache BH-algebra. We stated and proved some 
theorems which determine the relationships between these notions 
and some types of a pseudo Smarandache ideals of a Smarandache 
BH-algebra. 


2. Materials and Methods 


In this section, some basic concepts about a BCK-algebra, a BH- 
algebra,apseudoBH-algebra, pseudo ideal and a pseudo 

closed ideal of a pseudo BH- algebra are given. 

Definition ( /./ ) [8]A BCk-algebra is an algebra (X,*,0), where 
X is a nonempty set, "*" is a binary operation And 0 is 

a constant, satisfying the following axioms: 


i. (x *y) *(x*z))*(z*y) =0, Vx,y,zEX 


ii. (x *(x*y))*y=0, Vx, y,Z EX. iii x¥x=0 , Wx EX, 
iv.x*y=0 and y*x=0>x=y, 


Vx,yEXx 


v.0*x=0, Vx EX 


Definition (1.2) [6] A BH- 


algebrais a nonempty set Xwith constant 0 and a binaryoperationconditio 


i.x*x=0, VxeX.ii. x*0=x, VXEX.1li. x * y = O andy*+x =0 >x 
=y.vVxy EX. 

Definition (1.3) [4]A Smarandache BH-algebra is defined to be a 
BH-algebra X in which there exists a proper subset Q of X such 
that 1.0 € Q and|Q| = 2 

ii. Q is a BCK — algebra under the operation of X. 

Definition (1.4)[6]Let I be a nonempty subset of a BH-algebra X 
and I (+ @)&X .Then I is called an ideal of X if it is satisfies: i. 
OeEl. it. x*y € and yE!l imply xe I, Vx,yEXx 
Now, we define the a Smarandache ideal of X to the Smarandache 
BH algebra X. 

Definition (1.5) [4] A nonempty subset I of a Smarandache BH — 
algebra X is called a Smarandache ideal of X if: 


ioe! 
iix*yeElandyel =>xel, Vx €Q 


Proposition (1.6) [4]Every ideal of a Smarandache BH-algebra 
X is a Smarandache ideal of X . 

Definition (1.7)[3]An ideal I of a BH-algebra X 
closed ideal of X if and only if0*x EJ forall x El 
Now, we define the Smarandache closed ideal of X to the 
Smarandache BH algebra X. 

Definition (1.8) [4]A Smarandache ideal I of a Smarandache BH 
—algebra X is called a Smarandache closed ideal of X if: 
forallxE€l,0*xeEl 

Proposition (1.9) [4] Every closed ideal of a Smarandache BH- 
algebra X is a Smarandache closed ideal of X. 

Definition (1.10) [2] An ideal I of a BH-algebra X is called a 
completely closed ideal of X if it is Satisfies: x+y E1, Vx,y El 
Remark (1.11) [2] Every a completely closed ideal of BH-algebra 
X is closed ideal of X. 

Now, we define the Smarandache a completely closed ideal of X 
to the Smarandache BH algebra X. 

Definition (1.12) [4] A Smarandache ideal I of a Smarandache 
BH-algebra X is called a Smarandache completely closed ideal of 
Xifx*yelvVvuyel. 


is called a 
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Proposition (1.13) [4] Every completely closed ideal of a BH- 
algebra X is a Smarandache completely closed ideal of X 
Remarks (1.14) [4] Every a Smarandache completely closed ideal 
of Smarandache BH-algebra X is a Smarandache closed ideal of 
X. 

Definition (1.15)[7] 

A pseudoBH algebrais a nonempty set X with aconstant Oand 
two binary operations "*"and "#" satisfying the 

following conditioni.x * x = x#x = Vx € Xjiix* 0 =x# 0= 
ax EX. ili.a *y = y#x =O >x =y, Vay EX 

Definition (1.16)[7] Let (X, * ,#, 0) be a pseudoBH — 
algebra , Then I is called pseudo ideal of Xif it satisfies: 

LOEL i.a*y, x#y Ely Elo €, vx, y EX. 

Definition (1.17) [7] A pseudoideall of a pseudoBH-algebraX is 
called a pseudo closed idealof X, if for every xel,we have 0*x, 
O#xel. 

Definition (1.18) [1] A pseudoideall of a pseudoBH -algebra X 
.is called a pseudo completely closed idealof X, if satisfies: x * 
y,x#y El, forallx,y El 

Remarks (1.19) [1] Every a pseudo completely closed ideal of a 
pseudo BH-algebra X is a pseudo closed ideal of X. 


3. Main Results 


In this section, the concepts a pseudo Smarandache BH-algebra, 
a pseudo Smarandache ideal, a pseudo Smarandache closed 
ideals and a pseudo Smarandache compeletly closed ideals of a 
ps‘eudoSmarandache BH-algebra are given. 

Definition (2.1) A peusdo Smarandache BH-algebra (X, *, #, 0) 
is defined to be a pseudo BH-algebra in which there exists a 
proper subset Q of X such that 


i.0 € Qand|Q| >2 


ii. Q is BCK — algebra under the operations "*" and "#" of X. 
Example (2.2) the a pseudo BH- algebra X = {0,1 ,2 ,3 ,4 } with 
constant 0 and binary operations" *" and" #" defined the following 
tables and Q={0,1,2} is a pseudo Smarandache BH-algebra. 


Definition (2.3) let X be a pseudo Smarandache BH- algebra An 
on empty subset I of X is called a pseudo Smarandache ideal of 
X related to Q (or briefly ,a pseudo Smarandache ideal of X if. 


i0 E! 
i.Vy El, x*y, x#y EI imply xEl, Vx EQ 
Example(2.4) Consider the pseudo Smarandache 


X={0,1,2,3,4} with the binary Operations "*" and 
by the tables. 


BH- algebra 
"#" defined 


3 | 4 
3 | 4 
2} 1 
1} 0 
0 | 2 
1 | 0 


And Q={0,1,2} the subset I ={0,1,3} is a pseudo Smarandache 
ideal of X. 

Proposition (2.5)Let X be a pseudo Smarandache — BH algebra 
.Then every a pseudo ideal of X is a pseudo Smarandache ideal of 
XxX. 

Proof: It is clear 

Remark (2.6) The following example shows that convers of 
proposition is not correct in general. 

Example (2.7)Consider the a pseudo Smarandache BH- algebra 
X={0,1,2,3} with binary operations "*" and "#" defined by the 
following tables. 


And Q ={0,1}. The subset I ={0,2} is a pseudo Smarandache 
ideal of X but it is not a pseudo ideal of X 


since 3*2=2€EI1 and3#2=2€EI but3 ¢€!1 


Theorem (2.8)Let X be a pseudo Smarandache BH- algebra and I 
be a pseudo Smarandache ideal such that x*y,x#y¢ 
I forallx €land y €I,then! is a pseudo ideal of X. 
Proof: 

Let I be a pseudo Smarandache ideal of X ,x € X,andyELOe 
Tii. letx*y,x#y €landy el 

Then we have two cases. Casel ifxEQ =xeEl 

Case2 ifx€Q,eitherx €l,orx€I 

Ifx €! => /isa pseudo idealifx G1, x * y,x#y €1 

And this contradiction since x *y ,x#yel 

Therefore ,I is a pseudo ideal 

Definition (2.9)A pseudo Smarandache ideal of a pseudo 
Smarandache BH-algebra is called a pseudo Smarandache closed 
idealof X if O0*x,0#x E1,VxEl 

Example(2.10) the a pseudo Smaranadche ideal I={0,1,3} of X 
in example (2 ,4)is a pseudo Smaranadche closed ideal of X. 
Definition (2.11) A pseudo Smarandache ideal of a pseudo 
Smarandache BH-algebra is called a pseudo Smarandache 
completely closed idealof X if x*yandx#y €1,Vx,yeEl 
Example (2.12) the a pseudo Smaranadche ideal I={0,4} of X in 
example (2.4) is a pseudo Smaranadche completely closed ideal of 
X. 

Proposition (2.13) Let X is a pseudo Smarandache BH —algebra 
.Then every a pseudo Smarandache completely closed ideal of X 
is a pseudo Smarandache closed ideal of X. 

Proof: It is clear 

Remark(2.14) The following example shows that convers of 
proposition is not correct in ganeral. 

Example(2.15) Consider the a pseudo Smarandache BH- 

algebra X={0,1,2,3} with binary operation"*" "#" defined by the 
following tables. 
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And Q={0,1} , Then X a pseudo Smarandache BH- algebra where 
The pseudo Smarandache ideal I ={0,1,2} is a pseudo 
Smarandache closed ideal of X. 

But is not a pseudo Smarandache completely closed ideal of X. 
Since,l*2=3 €1/,1#2=3€land 1,2 €1 

Remark (2.16)let X a pseudo Smarandache BH- algebra and I be 
a pseudo completely closed ideal of X then I is a pseudo 
Smarandache completely closed ideal of X . 

Proposition (2.17)Let X be a pseudo Smarandache BH- algebra 
and I be apseudo Smarandache closed ideal such that x*y , x#y¢ I 
for all x€I and yel, then I is a pseudo closed ideal of X. 

Proof: Let I be a pseudo Smarandache closed ideal of X 

= is a pseudo Smarandache ideal of X 

By theorem 1| I is a pseudo Smarandache closed ideal of X 

Implies that 0+ x,0#x El 

Therefore, I is a pseudo closed ideal of X 

Proposition (2.18) Let X be a pseudo Smarandache BH- algebra 
and I be a pseudo Smarandache completely closed ideal such that 
x *y, x #y €1I for all x€I and yel, then I is pseudo completely 
closed ideal of X 

Proof: Let I be a pseudo Smarandache completely closed ideal of 
X. This yield 

Tis a pseudo Smarandache ideal of X. by theorem (2.8) we have 

I is a pseudo ideal of X [since I a pseudo Smarandache completely 
closed ideal of X] 

It followos x * y and x#y &|, for all x, yel 

Hence, I is a pseudo completely closed ideal of X 


Proposition (2.19) Let { J i € A} be a family of 


A Pseudo Smarandache ideal of pseudo Smarandache BH — 
algebra. Then () I is a pseudo Smarandache ideal of X . 
ied : 

Proof: i. since OE] ,WiEl> Cer I 

L L 

ied 
ii.let x*y ,x#y e( ) I vye( |Z 
i i 
ied ied 


=x+y,xty €landyel,viea 
I i 


=xe I Vi €A [since I is a pseudo Smarandache ideal of 
U L 


X ViEAl 
=xeE (\r > (\r is a pseudo Smarandache ideal of X. 
icA | icd | 


Proposition (2.20) Let {7,i€ A} be a family of a pseudo 
l 


Smarandache closed ideal of a pseudo Smarandache BH — algebra 


. Then |Z is a pseudo Smarandache closed ideal of X. 
L 
icA 


Proof: Since I is a pseudo Smarandache closed ideal of X , 
t 
Vied 


= I is a pseudo Smarandache ideal of X, Vi € A. [From propos 


(\z is a pseudo Smarandache ideal of X. Now, let 
icA ' 
xe{\l>xe1,VieA=oex,o#xe] 

ied i i i 
= 0*x,0#x € (\z 

icA | 
So, (\z is a pseudo Smarandache closed ideal of X. 
ic | 
Proposition (2.21) Let {7,i€ A } be a family of a pseudo 
L 

Smarandache completely closed ideal of a pseudo Smarandache 


BH - algebra . Then al I is a pseudo Smarandache completely 
ied 
closed ideal of X. 
Proof Since rd is a pseudo Smarandache completely closed ideal 
U 


of X, ViEA I is a pseudo Smarandache ideal of X , Vied 
1 
.[From proposition (2.9)] we get 
(\z a pseudo Smarandache ideal of X, Now ,let x,y € al I > 
Ll 4 


ied ieA 
“yell, Wied. 
t 
Then x+*y,x#yeT,VieA. [since is a pseudo 
I L 


Smarandache completely closed ideal of X. Hence, x * y,x#y € 

al [,Viear 

icA | 

Therefore, al I a pseudo Smarandache completely closed 
ica | 

ideal of X. 

Remark (2.22) Let {I,i EA }be a family of a pseudo 

U 


Smarandache ideal of a pseudo Smarandache BH-algebra X. U I 

ica | 
may not be a pseudo Smarandache ideal of X. 
Example(2.23)Consider the a pseudo Smarandache BH- algebra 
X={0,1,2,3,4} with the binary operation "*" and "#"defined by 
the following tables. 


# | 0 1 2 | 3 4 
0]; 0] 0 0 | 0 
| 1 0 2 | 3 
2 2 1 0 | 2 
3 a || 2 a | 0 
4/44 1 2 


and Q={0,1} the subsets I =(0,2} and 1 =(0,3} are a pseudo 


Smarandache ideal of X. 
But J U I ={0,2,3} is not a pseudo Smarandache ideals of X. 
1 2 


Sinceel*2=3 € J U1 ,1#2=2e I UT but 1é€ 
1 2 1 2 


ITUl 
i 3 


1202 International Journal of Engineering & Technology 


Proposition (2.24) Let {[,i€ A} be a chain of a pseudo 
t 


Smarandache ideal of a pseudo Smarandache BH —algebra X. 
Then U rf is a pseudo Smarandache ideal of X. 
ic | 
Proof 
i.0e€1, Vi EA [since each | is a pseudo Smarandache ideal 
i i 


fx, VieAl=>0el|JI 
icA | 

ii, let x*y,x#y e(_ JZ anay e( JI. There exists J € 
ie? oe 


Wed such that x* y,x#y Ef] and y ET since Weds 
i k i i 


chain. SO,X EL since J is a pseudo Smarandache ideal Of X. 


i k 
Thereforex € is I 
ied | 
Jz a pseudo Smarandache ideal Of X 
U 
ied 


4. Conclusion 


In this paper, the notions of a pseudo Smarandache BH-algebra, a 
pseudo Smarandache ideal of BH-algebra, a pseudo Smarandache 
closed ideal of BH-algebra, a pseudo Smarandache completely 
closed ideal of a BH-algebra are introduced. Furthermore, the 
results are examined in terms of the relationships between a 
pseudo Smarandache closed ideal of BH-algebra, a pseudo 
Smarandache completely closed ideal of BH-algebra 
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